Introduction: The aim of this study is to provide a comprehensive 5-year audit of patients undergoing laparotomy for suspected or confirmed gynaecological malignancy to document the frequency and incidence of adverse events and to investigate factors associated with shorter length of stay and readmission to hospital. Methods: A 5-year surgical audit of the period commencing 2008 and concluding 2012. All patients undergoing laparotomy were included in the audit without exclusions. Approval was granted by the local Ethics Review Committee. Results: Four hundred and twenty-seven patients underwent laparotomy for suspected or confirmed gynaecological malignancy and were managed by Fast Track Surgery (FTS) principles. Average age was 54.8 years and average weight and BMI were 73.4 kg and 28.1 respectively. Ultimately 254 (59%) patients had confirmed malignancy. Average surgery duration was 2.36 hours and average estimated blood loss (EBL) at surgery was 262 mL. Median and mean LOS was 3.0 and 3.5 days respectively with 125 (29%) patients discharged on day 2. Overall transfusion rate was 5%. Other adverse events in decreasing frequency were hospital readmission (3.7%), significant wound infection (3%) and unplanned High Dependency Unit (HDU) admission (1.4%). All other adverse events were uncommon with rates <0.5%. Factors associated with a short LOS included year of surgery, age, performance status, malignant vs benign pathology, the use of COX-2 inhibitors, operation time, incision type, transfusion, and radical hysterectomy, at least 1 complication, if patients tolerated early oral feeding (EOF). In multivariable analysis, year, age, performance status, the use of COX-2 inhibitors, operation time and incision type were significant. Factors associated with readmission included the use of COX-2 inhibitors, operation time, performance of a lymph node dissection, return to operating theatre, operation category at least 1 complication, and in multivariable analysis lymph node dissection and the occurrence of at least 1 complication were significant. Conclusions: This 5-year audit is important in establishing a contemporary incidence and the prevalence rate of serious adverse events for patients with suspected or confirmed gynaecological cancer undergoing laparotomy and managed by FTS principles. The community can be reassured that the incidence of serious adverse events is low when managed by FTS principles.
Introduction
Fast Track Surgery (FTS) programs are also known as Enhanced Recovery after Surgery (ERAS) or Optimized Recovery after Surgery (ORAS) programs. They were first described by Kehlet in Denmark [1] and the general principles have been adopted by most surgical specialties worldwide [2, 3] . The basic tenet of such programs is to enhance recovery after surgery, allowing earlier discharge with improved patient outcomes and low readmission rates. Such programs derive their success from being multidisciplinary with all members of the team having an important function. Team members include surgeons, nurses, anaesthetist, pain specialists, ward nursing staff, social worker, occupational and physical therapy staff [4, 5] . There is no long term published data on the safety and outcomes of such programs in gynaecological oncology.
The aim of this manuscript is to provide a comprehensive 5-year audit of patients undergoing laparotomy for suspected or confirmed gynaecological malignancy managed by a FTS or ORAS program, to document the frequency and incidence of adverse events, length of stay (LOS) and readmission rates with factors contributing to these.
Materials and Methods
An audit of the author's surgical practice (laparotomy) was performed for the 5-year period commencing 2008 and concluding 2012. All patients undergoing laparotomy were included in the audit without exclusions. Approval was granted by our local Ethics Review Committee. The performance of the FTS or ORAS program has previously been reported [6, 7] .
Patient characteristic data collected includes age, comorbidities, previous intra-abdominal surgery, weight, height, body mass index (BMI), medical insurance status, ASA score and performance status. Hospitalization details included the procedure performed, type of incision (transverse or midline), operating time, complexity of surgery (simple vs. complex), operation category (elective vs. emergency), wound infection risk (clean vs. clean contaminated vs. contaminated), intraoperative estimated blood loss (EBL), whether a transfusion was required, the preoperative haemoglobin (Hb), post operative Hb and the Hb change, whether patients tolerated early oral feeding (EOF) and if the patient received cyclooxygenase inhibitors (COX Inhibitors). All inpatient complications were collected, including modified Royal Australian and New Zealand College of Obstetricians and Gynecologists (RANZCOG) Quality Indicators. Date of surgery and date of discharge were used to calculate LOS. Post hospitalization admissions and complications were also recorded. Not all data fields were collected from initiation of the audit. In year 3 "Suitability for D/C on day 2" was included. From year 4 the following data fields were added to the audit: "ASA score", "comorbidities", "previous intra-abdominal surgery", "operation category", "wound infection risk".
Simple surgery was defined as simple type 1 hysterectomy or adnexal surgery where formal retroperitoneal dissection or ureteric dissection was not performed. All surgeries where at least a formal pelvic sidewall dissection was undertaken, including bowel, bladder, nodal dissection and omentectomy were classified as "complex". Transverse incisions were classified according to the incision in the skin, irrespective of whether it was of Maylard or Pfannenstiel type.
Patients were classified on final pathological determination as either "benign" or "malignant". Patients with proliferating or borderline ovarian tumours were classified as "benign" as were patients with complex atypical endometrial hyperplasia and patients with cervical dysplasia needing definitive treatment and patients undergoing definitive hysterectomy for persistent gestational trophoblastic disease.
Statistical analysis included descriptive statistics, bivariate analysis included t-test and ANOVA for nominal variables and chi-squared test for categorical data. Logistic regression analysis was performed to determine independent predictors of LOS no greater than 2 days and hospital readmission within 30 days of surgery.
Results
Over the 5-year time period, 427 patients underwent laparotomy for high-risk gynaecologic pathology, suspected or confirmed malignancy. Average age was 54. Two hundred and eighty one (66%) patients had zero performance status (PS) meaning they were fully active; 102 (24%) had a PS of 1 indicating restriction in physically strenuous activity but ambulatory and able to carry out work of a light or sedentary nature, e.g., light house work, office work, and 44 (10%) had a PS of 2 or 3 indicating they were ambulatory and capable of all self-care but unable to carry out any work activities (PS 2) or up and about more than 50% of waking hours or capable of only limited self-care, confined to bed or chair more than 50% of waking hours (PS 3). One hundred and eighty two (43%) patients had previous abdominal surgery. Ovarian, corpus and cervical pathology were the most common tumour sites, accounting for 50%, 39% and 9% respectively. The majority of incisions were vertical midline, occurring in 385 (90%) and 386 (90%) were classified as having complex surgeries performed. Ultimately 254 (59%) patients had confirmed malignancy. Average surgery duration was 2.36 hours (Range: 0.75 -10 hours). Average estimated blood loss (EBL) at surgery was 262 mL (Range 10 -2500 mL). Median and mean LOS was 3.0 and 3.5 days respectively with 125 (29%) patients discharged on day 2. Overall 16 patients (3.7%) required hospital readmission ( Table 1) .
During the 5-year audit period, there were 2 (0.5%) bladder injuries. The first occurring in a 46-year-old obese woman (BMI > 32) undergoing a total abdominal hysterectomy bilateral salpingoophorectomy (THBSO) for an enlarged uterus. There was poor surgical access and she had had 2 prior cesarean sections. The injury was immediately identified and repaired without complication. The second bladder injury occurred in a 61-year-old obese woman (BMI > 30) who underwent a pelvic exenteration. She was a Jehovah's Witness, and had previously undergone an abdomino-perineal resection and pelvic irradiation for colon cancer, re-presenting with a serous corpus cancer with her uterus fixed to the sacrum. The bladder was morbidly fixed to the uterus and was inadvertently entered during dissection. The injury was immediately identified and repaired in 2 layers. Her perioperative course was complicated by bleeding from ureteric stents and febrile morbidity, resulting in her return to the operating theatre for a check cystoscopy. She was subsequently readmitted with impaired renal function, settling without significant intervention. Two patients had unplanned return to the operating room (OR). The first outlined above. The other patient who was returned to the OR was 46-year-old overweight woman (BMI > 29) with a stage III uterine cancer who underwent a THBSO/lymph node dissection (LND), whose surgery was prolonged, lasting for 3 hrs 15 min. She was readmitted after discharge on day 2 with a wound infection, requiring return to the OR for debridement.
Six (1.4%) patients had unplanned admissions to High Dependency Unit/Intensive Care Unit (HDU/ICU). Two patients had unexplained intraoperative bradycardia and were observed overnight in HDU. The patient described above for monitoring for bleeding and renal impairment.
Two patients were admitted for observation with impaired respiratory effort post extubation and a 72-yearold woman for observation after primary debulking surgery for ovarian cancer requiring a posterior exenteration, surgery lasting >5 hours and blood loss of 2500 mL.
Thirteen (3%) patients developed clinical wound infections classified as greater than grade 2 requiring some sort of intervention. Blood transfusion rates are considered "a general measure of surgical management" [8] . Overall 22 (5%) patients received blood transfusions. Table 2 expands upon this global figure with only 14 (3%) receiving intraoperative or postoperative transfusions and only 4 (0.9%) receiving greater than 2 units.
Sixteen (3.7%) of patients were readmitted, 4 with wound infection, 3 with constipation and one each of the following: resuturing of vaginal vault, elevated creatinine, dehydration, haematoma, gastroenteritis, trial of void, gall stones, pancreatitis and ileus.
Four (0.9%) patients had confirmed venous thrombo embolism (VTE). It is noteworthy that 3 of VTEs were diagnosed on preoperative imaging and the 4th patient underwent a posterior exenteration for ovarian cancer after neoadjuvant chemotherapy and developed a VTE after discharge.
Overall and subset analysis of outcomes is shown in Table 1 including incidence of adverse events and Quality Indicators, whist Table 2 summarizes and clarifies transfusion rates.
Obese patients (BMI > 30) (N = 137) when compared to the patients with normal BMI (BMI < 25) (N = 167) and overweight patients (BMI 25 -30) (N = 123) were significantly more likely to be older (P < 0.0002), have corpus cancers (P < 0.04) have non-zero performance status (P < 0.0001), ASA > 1 (P < 0.002), have VMI's performed (P < 0.0001). They also had higher wound infection rates (P < 0.02) but due to low numbers the statistical significance of this is questioned. Obese patients did not have a significantly different rate of complex surgeries performed, blood transfusions, blood loss at surgery, LOS, readmission rate, VTE, return to theatre or bladder injury ( Table 1) .
Elderly patients (Age > 75 years) were significantly more likely to have VMI (P < 0.002), have ASA > 1 (P < 0.0001), have a non-zero performance status (P < 0.0001) undergo complex surgeries (P < 0.02), to be obese or overweight (P < 0.04), have a longer length of stay (P < 0.02). Elderly patients had operation durations not significantly different to those less than 50 years, aged between 50 -65 or 65 -75 years, were not more likely to be transfused nor have increased blood loss at surgery, wound infection, ureteric or bladder injury rate, nor be readmitted, return to the operating room or have an unplanned ICU admission ( Table 1) . Factors associated with a significant short LOS on univariate analysis included year of surgery, age, performance status, malignant verses benign pathology, use of COX-2 inhibitors, operation time, incision type, transfusion, radical hysterectomy, at least 1 complication and the patient's tolerance of EOF. On multivariable analysis year, age, performance status, use of COX-2 inhibitors, operation time and incision type were significant.
Factors associated with hospital readmission included use of COX-2 inhibitors, operation time, performance of a lymph node dissection, return to operating theatre, operation category and at least 1 complication. On multivariate analysis, lymph node dissection and the occurrence of at least 1 complication were significant (P < 0.05).
Discussion
Surgeons are constantly striving to improve outcomes for their patients. Whilst minimally invasive surgery is becoming increasingly popular, laparotomy currently remains the standard of care for management of the majority of patients with gynaecological cancers. However the improved short-term outcomes achieved with minimally invasive surgery has almost forced surgeons undertaking laparotomy to evaluate and adopt strategies to favourably complete with those enhanced short-term outcomes. One such strategy is "Fast Track Surgery". The author initiated such a program at a major University Teaching Hospital and commensurate with the principles of clinical governance, has regularly undertaken clinical audit of the program to attest to its ongoing safety and efficacy [6, 7, [9] [10] [11] [12] [13] . The data presented in this clinical audit represents actual and all surgical performance outcomes, without prejudice, exclusions or exceptions and is the largest reported series of patients with suspected or confirmed gynaecological cancer managed by FTS [14] .
This 5-year clinical audit provides overwhelming support for the principles of FTS and the outcomes achieved, and attests to its overall safety and supports the view that FTS principles should become standard of care for all surgery patients.
Not only are overall LOS and readmission rates low, but complications and serious adverse events (SAE) are remarkably low when compared to contemporary reports [15] . The ureteric and bladder injury rates of 0% and 0.5% is lower than reported in similar studies [16] and significantly lower than accepted norms of 1.7% and 3.6% respectively [17, 18] . The incidence of postoperative wound related issues is estimated to vary up to 10%, whereas in the current audit it is 3% comparing favourably with other reported series [19, 20] .
The reported blood transfusion rate of 5% seems high but a large proportion of these patients underwent preoperative transfusion for pre-existing anaemia related either to blood loss or marrow suppression as a consequence of neoadjuvant chemotherapy. The 3% intra and post operative transfusion rate compares favourably with reported rates of 7.1 per 100 patients reported by the Australian Council of Health Care Standards (ACHS) [21] and is also lower than the 6% and 9% rates for laparoscopy and laparotomy patients in the GOG study [15] .
Most interesting is the very low rate of VTE of 0.9%, which is lower than currently reported rates of 2% -4% [20] [21] [22] . The process of early ambulation and our standardized approach to VTE prophylaxis has likely contributed to this unexpected low rate. The unplanned return to the operating room of 3.7% was also consistent with previous reports [15, 20] .
There were no deaths in the 30-day period after surgery and when compared to the LAP2 study which reported 18 deaths in the 30-day postoperative period as a consequence of thromboembolic events, reoperation, hemorrhage, progressive disease, chemotherapy and infection, this study adds further supportive evidence of the safety of the care provided and the FTS program [15] .
The median and mean LOS of 3 and 3.5 days respectively in this current audit after major abdominal surgery is remarkable. Indeed these figures compare most favourably with the reported rates of the GOG. Their median length of stay for laparotomy patients was 4 days and the median length of stay for the intent-to-treat laparoscopy arm patients was 3 days. In that study, LOS greater than 2 days occurred in 52% of laparoscopy and 94% of laparotomy patients. In this audit, LOS of greater than 2 days after laparotomy occurred in 71% [15] .
The readmission rate of 3.7% also compares favourably with accepted norms. In the GOG LAP2 study, readmission rates were 7% for laparotomy and 6% for laparoscopy [15] .
Despite the author undertaking a rigorous follow-up schedule [7] , critics could argue that it is possible that the incidence complications and adverse events is underreported, particularly grade 1 and 2 adverse events. The author acknowledges that this is possible, however it is unlikely that instances of major or grade 3 or 4 adverse events have been missed or underreported.
Obesity is an increasingly common problem facing surgeons and such patients have their own inherent risk of adverse events. It would appear however that apart from an increased wound infection rate, their outcome is not too dissimilar to patients with a normal BMI.
Elderly patients also have a higher rate of associated comorbidities and poorer performance status compared to younger patients and, as a consequence, are more likely to have a longer LOS.
Based upon the data presented, FTS principles should be extended to, and adopted by all general gynaecologists. Indeed, with a lower rate of complex surgeries performed by general colleagues, one could anticipate even greater advances than published here in a predominantly high risk group.
Conclusion
In conclusion whilst it is unreasonable to expect that complications will not occur after surgery, it is reasonable to expect that procedural specialists should minimize the occurrence of such events. The first step in the process is to undertake regular clinical audits, compare their outcomes with accepted current standards, identify "potential" shortcomings, take appropriate action to minimize harm and improve patient outcomes. This 5-year audit is important in establishing a contemporary incidence and the prevalence rate of serious adverse events after laparotomy managed by FTS principles for patients with suspected or confirmed gynaecological cancer. The community can be reassured that the incidence of serious adverse events is low in current surgical practice.
